T}tE taxonomic relationship of the Blue Goose (Chen caerulesceus cacrulescens) and the Lesser Snow' Goose (Chcn hyperborca hyperborea) has long created controversy among avian systematists, e.g., Blaauw (1908), Soper (1930), Sutton (1932), Manning (1942), and Manning et aI. (1956). I believe that the two forms are conspecific and that the species consists of two subspecies: a large form, Chcn cacruIcscens atIantica, which has no color phases, and a smaller form, Chcn caerulescens caeruIescens, which is polymorphic and has two clearly defined color phases. The remainder of the discussion is concerned only with the latter race.
no difference in egg fertility has bccn detected. In areas where predominately blue-phase birds have apparently only recently penetrated, adult male hctcrozygous blues (whitc-bcllicd) mated to dark-alulacd whitephase females have pioneered. In most breeding areas where the populations arc mixed and blnes arc in the minority, blue-phase individuals are increasing within those populations at a rate of from 1 to 2 per cent per annum.
NESTING
No differences have been detected between the phases with regard to the selection of nesting sites, manner of construction, or defense (Cooch, 1958) . Clutch sizes before predation and other loss are identical, averaging 4.42 eggs per complete attempt for both phases under comparable phenological conditions. This is referred to as the theoretical clutch size, since it would occur only in situations where no egg loss occurred.
Since blue-and white-phase birds are differentially affected by varying phenology. the nature of the nest-initiation curves is of utmost importance in analyzing the observed increase of blue-phase birds. Chen c. caerulescens constructs nests over a 10-day period, regardless of the phenology of the season, and 12 days after the first nest has been completed and laid in, all laying is terminated. Both phases begin and end their egg-laying activities within the same 12-day interval.
However, the nature of the nesting curve in terms of new nests begun and eggs laid is different for the two phases under differing phenological conditions. Three types of nesting curves are presented in Table 2 indicate that the increase in activity in the first part of a retarded season is clear cut, and the results of such activity will be apparent later in the paper. Throughout the investigation it has heen evident that white-phase birds tend to nest earlier than do blue-phase birds except in a very early season (1952).
In itself, this variation is interesting. But its importance lies in the fact that predation and other forms of nesting loss are greatest early in the season and then quickly subside (Cooch, 1956 ). At Eskimo Point in 1959, 100 per cent of all eggs laid on the first two days of the nestinitiation period were destroyed by Parasitic Jaegers (Stercorarius parasiticus) or by flooding. Since white-phase birds tend to nest earlier than .auk do blue-phase birds, this would suggest that more nests and eggs of the former were destroyed. This does not take into account the nunther of nests colnpletely destroyed, which increases in the same proportion. However, if a season is extrelnely retarded (after 14 June at Boas River), a higher proportion of white-phase birds is successful because of an inherent difference in the shape of the nesting curve exhibited hv the phases--during an early season 50 per cent of white-phase and 75 per cent of blue-phase birds nest within two days of the mean date of nest initiation. Complete disruption of a major portion of the nesting pairs would thus affect relatively more blue-phase birds. Figure 3 shows the effect of retarded seasons on clutch sizes of successful nesting attempts of blue-and white-phase birds. In early seasons the nest-initiation curves are nearly identical, and egg losses are also in the same order of magnitude; but as seasons become more retarded, a higher proportion of eggs from white-phase birds are destroyed. Birds laying large clutches do not lay on consecutive days, but after the deposition of the fourth egg, tend to cease laying for two days. As a result nine days are required to lay seven eggs. The most important factor limiting brood size is the phenomenon of interrupted egg laying. Large clutches normally require two days to hatch, but in the event of inclement weather, three or more days may be required. The four eggs that were laid first hatch almost simultaneously. Frequently there is as much as a 96-hour difference in the ages of a seven-gosling brood. As a result, the first hatched are better able to keep up with the adults and do not straggle. The last hatched are weak, tend to straggle, and are unable to compete for brooding space with older members of the brood. The prognosis of survival for such goslings is poor.
There are some data based on serially marked eggs that strongly suggest that, in mixed pairing, white-phase progeny tend to batch later in any given brood, and are therefore weaker and more susceptible to predation. These data are presented in The reduction in white-phase goslings in mixed broods is apparently one mechanism by which the percentage of blue-phase birds is increasing. The reverse occurs when both birds of a pair are white-phase geese having dark alulae and laying more than five eggs. In 54 cases observed at Boas River in 1952 and 1953, the last egg laid produced an atypical blue-phase gosling, which eventually became an extreme white-bellied blue-phase adult. The ability of such a gosling to survive the critical posthatch period is slight, and few if any blue goslings are produced by such pairs. Such cases are uncommon except where both phases are relatively abundant. Table 5 , where recoveries of adult banded birds from northern states are expressed as a percentage of the total adult recoveries from the United States. In moderately retarded seasons, the rate of recovery for whitephase birds is greater than for blue-phase hirds. In extremely retarded seasons, relatively more blue-phase birds are taken. This is apparently a result of the pattern of nest initiation: a high percentage of white-phase birds are geese that have failed to produce young that molt early, and that behave as subadults, i.e., make a nonstop flight to the Gulf Coast. Because geese have strong familial ties and during the first year at least these familial ties remain intact, there is reduced opportunity for new genes to be introduced into any population by the progeny from any given breeding season. Adults that have previously nested in a given area return to that area to breed in successive years (Cooch, 1958) . If the parents survive, their progeny also return, at least in their second year. Since caerulescens require two and possibly three years to reach sexual maturity, only those three-year-old individuals that have just reached breeding age or those two-year-old birds that have lost their parents are [ auk [VoL 78 likely to wander to new areas. Such action by three-year-olds is, however, unlikely, since, during their first summer on the breeding grounds, subadults remain with their parents until the first stages of incubation, then molt on the periphery of the breeding colony. There they associate with second-year and failed-breeding adults. That cohort of the population migrates in mid-August and reaches the wintering areas in early Because of this conservatism, the Cape Dominion and Koukdjuak populations acted as a barrier to tbe spread of blue genes to Southampton Island until frequency of the genes in those populations had reached a level whereby a relatively high proportion of heterozygotes was available for emigration. It will be noted that the Koukdjuak population in winter is only partially allohemic with regard to the East Bay and Southampton Island populations. Once blue-phase birds reached the northern limit of the Baffin Island breeding area in numbers, they were then able to drift over into the East Bay population through association during migration and on the wintering grounds. Once that was accomplished, a major barrier to the spread of blue genes had been overcome.
A second factor that tends to act as au isolating mechanism for blue genes may be described as an observed tendency for like to attract like, especially during migration. This is also of importance on the breeding grounds and would have delayed the northward spread of blue genes on Baffin Island into regions of white abundance. It has been observed at Eskimo Point, Perry River, and Banks Island, that the first blue-phase individuals to colonize a new area are white-bellied blue-phase males mated to white-phase females (mostly with dark alulae). The latter are probably the true pioneers, but being predominately white-phase would not generally be detectable. All known westward shifting from Eskimo Point to Perry River has involved white-phase birds whose alulae color is unknown. As pointed out previously, a pair of dark alulaed whitephase birds having a large clutch (more than 4) are capable of producing an extreme white-bellied blue-phase gosling. it is thus within the realm of possibility that the heterozygotes involved in pioneering have actually been products of this pairing arrangement. This fact in no way changes previous arguments that the frequency of blue genes had to be relatively great before successful emigration could occur.
The No behavioral differences are noted between the phases, but there are slight differences in the nature of the nesting curve, which in some seasons selects against •vhite-phase birds. Basic clutch size is 4.42, but the number of eggs surviving to hatching time is dependent upon the phenology of the season. A factor limiting brood size is interrupted egg laying and resulting differences in age of goslings within the brood. Since, in mixed clutches, the white-phase tend to be laid last, they are the last hatched and thus less likely to survive. Both phases are more successful in early breeding seasons than in retarded ones, but blue-phase birds and mixed pairs are more successful than white-phase birds, except in extremely retarded seasons. Populations breed. migrate, and winter as discrete entities with little gene exchange. White-phase birds are more likely to exhibit an interrupted migration and are therefore more frequently available to hunters in the United States.
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